Fiber textures in copper and iron filaments produced by the glass coated melt spinning under various conditions are investigated by the X-ray diffraction method. A single [100] fiber texture is observed for copper filaments and a single [111] texture for iron.
I. Introduction
In anisotropic polycrystalline materials, such as fibers, polymeric films and rolled metals, the distribution of crystallite orientation is of practical importance, and it is known that various types of fiber texture are formed in the case of cold drawing or swaging of metal wires(1).
The authors have studied the glass coated melt spinning of metal by Ulitovskiy's method (2) . In this method the metallic filaments are formed in a short time by solidification followed by drawing process. The deformation texture of such a filament is of interest for practical purposes. This paper describes fiber textures in copper and iron filaments spun in various spinning conditions.
II. Experimental
Copper and iron filaments were produced by the method of glass coated melt spinning as described before (2) . About 1 g of metal was melted in a glass tube using an induction heating coil. The molten metal was kept globular and suspended in a fixed position. Then the molten metal was drawn, with the glass, from the bottom of the globule and the solid metal coated by glass was coiled up to a winding drum. A continuous melt spinning of copper (99.9 % purity) for a long time was made possible by making use of spinnability of pyrex glass. Vycor glass was used for commercial pure iron (99.98 % purity containing 0.003%C, 0.004%P, 0.005%Si, 0.005%Cu). Due to the poor spinnability of vycor glass, the continuous iron filament coiled up to only a few hundred meters was obtained. The spinning conditions for them are shown in Table 1 . The coated glass was removed by dissolving it into fused NaOH for 10 sec and then the filament was rinsed in aqueous methanol.
Microscopic observation of the filaments produced in this way was made by a scanning electron microscope.
The X-ray diffraction method was used to investigate the fiber textures of the filaments. A flat cassette camera was used to take X-ray 
Here, is the diffraction intensity at an angle of the crystallographic plane perpendicular to the j-axis. For the case of cylindrical symmetry about the fiber axis, fhkl can be represented by ( 3)
The diffraction intensity distribution along the Debye ring was measured by an X-ray diffractometer with a special goniometer for fiber specimens.
III. Results
The copper filament produced is shown in Photo.
1. The filament has a smooth surface and is free from pinholes. The deformation bands nearly parallel to the fiber axis can be observed. A similar surface structure was also observed for the iron filament. The fiber texture of the filament was examined by the X-ray diffraction method. Photograph 2 shows a typical X-ray diffraction pattern for copper filaments. The inner and outer rings are from {111} and {200} planes, respectively, and the intensity maxima of these rings show that a single [100] fiber texture was formed in the copper filament. The data for determination of the fiber axis using the X-ray diffraction pattern of the iron filament are shown in Table 2 . A single [111] fiber texture was deduced for iron. The distribution of crystallite orientation about the fiber axis was described by the orientation function. Figure 2 shows typical diffraction intensity distribution curves along the {200} ring for the copper filament, plotted against If the c axis in Fig. 1 coincides with the [100] direction, range 1 of Fig. 2 arises from the disribution for the (100) plane and range 2 is due to those of the (010) and (001) The typical intensity distribution for {110} reflection plane for the iron filament is shown in Fig. 3 . The peak belonged to range 1 corresponds to the distribution for the (110) plane and range 2 is due to the (110) plane. From the analyses of the intensity distribution curves for the (110) reflection plane in the same way as mentioned above, and f111 were evaluated from eqs. (2) and (3), re- Table 2 The determination of fiber axis of iron filament from X-ray diffraction pattern.
A schematic X-ray pattern, the distance from the sample to the film being 35 mm. Ag radiation was used.
* From the equation of cos is the angle between the standard line, which is through the center of film and parallel to the fiber axis, and the position of diffraction intensity maxima of the Debye is the Bragg angle is the angle between the diffraction plane normal and the fiber axis. Fig. 3 The diffraction intensity distribution curves along the {111} ring for the iron filament spun at a winding speed of 147 m/min. Range 1 is due to the (110) plane and range 2 is (110).
spectively.
The orientation functions of copper and iron filaments spun at various winding speeds were determined. The variation of the orientation function with the winding speed is shown in Fig. 4 , and the results show that the orientation function increases as the winding speed increases.
IV. Discussion
The surface of the filament obtained in the present study was smooth due to the constraint by the coated glass. Frequently, the deformation bands nearly parallel to the fiber axis were observed.
A texture is often produced in cubic metal during the solidification process(1). In the melt spinning process of metals, it seems that two types of texture formation due to drawing and solidification process may take place and contribute to the final texture. Moreover, the solid phase transformations appear to affect the formation of the texture in the iron filament. It has been reported that the A3 transformation temperature of iron containing less than 0.003%C falls gradually with increase in cooling rate and continuously approaches a fixed temperature for 0.003%C) (6) As it is known that the habit plane of iron containing less than 0.4%C is {111} for the fcc structure and the orientation relation follows the Kurdjumov-Sachs relation(10)(11), it appears that the fiber texture upon the solid phase transformations follows this K-S relation.
V. Conclusion
The copper and iron filaments were produced by the glass coated melt spinning. The surface of the filament was smooth and the deformation bands were frequently observed. Fiber textures in the filaments were investigated by the X-ray diffraction method. A single [100] fiber texture was observed for copper filaments and a single [111] fiber texture for iron. The degree of sharpness in fiber texture increased with increasing winding speed in the spinning process.
